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AbsTrACT
Objectives ethnic differences in partnership types and 
sexual mixing patterns may contribute to elevated Sti 
diagnosis rates among england’s Black caribbean (Bc) 
population. We examined the differences between Bc 
and White British/irish (WBi) sexual health clinic (SHc) 
attendees’ reported partnerships and sexual mixing, 
and whether these differences could explain ethnic 
inequalities in Sti, focusing on attendees reporting only 
opposite-sex partners (past year).
Methods We surveyed attendees at 16 SHcs across 
england (May to September 2016), and linked their 
survey responses to routinely collected data on diagnoses 
of bacterial Sti or trichomoniasis ±6 weeks of clinic 
attendance (’acute Sti’). Behaviourally-heterosexual Bc 
and WBi attendees (n=1790) reported details about their 
≤3 most recent opposite-sex partners (past 3 months, 
n=2503). We compared Bc and WBi attendees’ reported 
partnerships and mixing, in gender-stratified analyses, 
and used multivariable logistic regression to examine 
whether they independently explained differences in 
acute Sti.
results We observed differences by ethnic group. 
Bc women’s partnerships were more likely than WBi 
women’s partnerships to involve age-mixing (≥5 years 
age difference; 31.6% vs 25.5% partnerships, p=0.013); 
Bc men’s partnerships were more often ’uncommitted 
regular’ (35.4% vs 20.7%) and less often casual (38.5% 
vs 53.1%) than WBi men’s partnerships (p<0.001). acute 
Sti was higher among Bc women than WBi women (Or: 
2.29, 95% ci 1.24 to 4.21), with no difference among 
men. this difference was unaffected by partnerships and 
mixing: Bc women compared with WBi women adjusted 
Or: 2.31 (95% ci 1.30 to 4.09) after adjusting for age 
and partner numbers; 2.15 (95% ci 1.07 to 4.31) after 
additionally adjusting for age-mixing, ethnic-mixing and 
recent partnership type(s).
Conclusion We found that differences in sexual 
partnerships and mixing do not appear to explain 
elevated risk of acute Sti diagnosis among behaviourally-
heterosexual Bc women SHc attendees, but this may 
reflect the measures used. Better characterisation of 
’high transmission networks’ is needed, to improve our 
understanding of influences beyond the individual level, 
as part of endeavours to reduce population-level Sti 
transmission.
InTrOduCTIOn
Ethnic inequalities in STI have been repeatedly 
observed in Britain1–3 (and elsewhere4 5) but their 
causes remain unclear. In the general population, 
and among sexual health clinic (SHC) attendees, 
STI diagnoses are more common among people of 
Black ethnicities,1 6–8 particularly bacterial STI9 and 
trichomoniasis10 diagnosis rates among Black Carib-
bean (BC) people,3 for example, 378 gonorrhoea 
and 224 trichomoniasis diagnoses per 100 000,11 
vs 67 and 8 respectively among people of White 
ethnicity, in England.12 1.1% of England and Wales’ 
population self-defines as BC (n=594 825).13
Understanding the factors which drive ethnic 
inequalities in STIs is essential to develop appro-
priate interventions. Proposed ‘explanations’ 
include behavioural differences between ethnic 
groups, in partner numbers, concurrency14 and 
contexts of condom use.15 Ethnic differences in 
STI diagnoses remain, but are attenuated, after 
accounting for individual characteristics and 
behaviours such as age, deprivation3 9 and partner 
numbers.3 Characteristics of individuals’ partner(-
ship)s may also influence the likelihood of STI, and 
therefore inequalities in STI across the population. 
National probability survey data show that people’s 
partner(ship) type(s) influence their likelihood of 
reporting recent STI diagnoses, independent of age 
and partner numbers.16 Heterosexual partnerships, 
and particularly steady and cohabiting partnerships, 
tend to be assortative, that is, people tend to share 
characteristics with their partners,17 18 while disas-
sortative sexual mixing is more common among 
casual partnerships.18 Age-disassortative hetero-
sexual partnerships, particularly where women are 
younger, are less likely to involve condom use,18–20 
and are associated with reporting recent STI diag-
noses, among women.18 Mathematical modelling 
studies demonstrate that sexual mixing patterns can 
contribute to establishing and perpetuating differ-
ences in STI incidence between population groups, 
thus hindering or facilitating transmission through 
the population as a whole.21 22 Theoretically, assor-
tative ethnic-mixing within a high STI prevalence 
group would tend to increase STI prevalence 
within this group; conversely disassortative part-
nerships may ‘bridge’ lower and higher prevalence 
copyright.
 o
n
 August 23, 2019 at UCL Library Services. Protected by
http://sti.bmj.com/
Sex Transm
 Infect: first published as 10.1136/sextrans-2018-053739 on 17 August 2019. Downloaded from
 
2 Aicken CRH, et al. Sex Transm Infect 2019;0:1–10. doi:10.1136/sextrans-2018-053739
Epidemiology
populations. We therefore considered that sexual ‘mixing’ (by 
age and ethnic group), and partnership type, may help explain 
the inequitable distribution of STI.
Our study complements findings from probability surveys of 
Britain’s general population, among which partner change rates 
are relatively low,23 and BC men (but not women) report slightly 
larger partner numbers than their White British counterparts 
(after accounting for age distribution differences).3 By focusing 
on SHC attendees, we sample people at elevated STI risk, who 
are under-represented in probability samples of the general 
population,24 contribute disproportionately to STI transmission, 
are more likely to experience STI diagnosis, and report higher 
partner numbers and concurrency than non-attendees.25 26 
Furthermore, their engagement with services makes them poten-
tial candidates for intervention.
This study aims to describe sexual partnership type(s), 
age-mixing and ethnic-mixing among behaviourally-hetero-
sexual SHC attendees, focusing on those of BC ethnicity, and 
then examines whether any differences explain BC men’s and 
women’s greater risk of bacterial STIs and trichomoniasis, rela-
tive to people of White British/Irish (WBI) ethnicity (the UK’s 
ethnic majority). Additionally, we make comparisons by gender 
within these ethnic groups, reflecting well-established gender 
differences in reported sexual behaviour23 and the ‘sexual 
scripts’ shaping these behaviours.27
METhOds
We developed a web-based patient survey (online supplemen-
tary appendix survey), as part of a Bio-Behavioural Enhanced 
Surveillance Tool (BBEST).28 Between May and September 
2016, the survey was offered to people (of all ethnicities) 
attending 16 SHCs across England which were purposively 
selected (based on GUMCAD, England’s STI surveillance 
programme, 2014) for their high proportions of BC attendees 
(7%–32% of clinic attendances). Eligible people were aged 
≥15 years, and reported having had sex in the previous 12 
months. Participants completed the survey in clinic or else-
where on their own devices. We linked participants’ data, with 
consent, to an extract of their routinely collected clinical data 
(prepared for GUMCAD). Of 3986 survey completers, 91% 
consented to linkage (3611); of these, linkage was achieved 
for 91% (3284).
In the current study, we restricted our sample to participants 
identifying as male or female, and reporting only opposite-sex 
partners within the past 12 months (hereon, ‘behaviourally-het-
erosexual’). We focused on SHC attendees self-identifying as 
BC, and WBI attendees (the ethnic majority) as a comparator 
(total: 1790). To maximise statistical power, we used this full 
sample where possible (tables 1–3), using linked data only for 
subanalyses where STI diagnosis was an outcome (table 4). 
(Findings for other ethnicities are found in online supplemen-
tary tables 1–4.)
Participant-level data
The survey included questions on participants’ sociodemo-
graphics and recent sexual behaviour, including numbers and 
genders of partners, concurrency (overlapping sexual partner-
ships) and participants’ current partnership(s) status (casual part-
ner(s) only, committed partner(s) only, casual and committed, 
or none). Bacterial STI(s) and/or trichomoniasis diagnoses from 
6 weeks before to 6 weeks after clinic attendance (hereon, ‘acute 
STI’) were obtained from clinical data.
Partnership-level data
The survey asked about attendees’ (up to) three most recent part-
ner(s), within the 3 months before their SHC attendance. Details 
included each partner’s: age, ethnic group, how they met, how 
long ago first and most recent sex occurred, and at most recent sex 
with the partner: condom use, whether the participant expected 
to have sex with the partner again (a proxy for ongoing/ended 
partnerships) and partnership type. We created three categories 
from partnership type response options (online supplementary 
web-appendix survey): ‘committed’, ‘uncommitted regular’ and 
‘casual’. We defined ‘age-mixing’ as sex between people with 
≥5 years’ age difference,29 and ‘ethnic-mixing’ as sex between 
people of different ethnic groups.
In our study’s sample, 94.6% of women and 86.6% of men 
reported ≤3 sexual partners within the past 3 months, meaning 
that these partnership-level data are complete (in theory) for 
the large majority of participants. This corresponds to an esti-
mated 79.5% of female participants’ partners and 64.0% of male 
participants’ partners, as data were not collected on fourth and 
higher order partners.
Analyses
We used Stata V.14 (StataCorp), and accounted for clustering of 
participants by clinic. We did not additionally account for clus-
tering of partnership-level data by participant, as it is generally 
preferable to account only for the highest level of clustering.30
Univariate analyses of participant/partnership-level data
We used χ2 tests to compare BC and WBI attendees in univariate 
gender-stratified analyses, and to compare men and women in 
univariate analyses stratified by ethnic group. We then created 
a partnership-level data set, using details participants provided 
about their recent partner(ship)s. We used χ2 tests to compare 
partnerships reported by BC and WBI attendees in analyses strat-
ified by participants’ gender, and to compare men’s and women’s 
partnerships in analyses stratified by participants’ ethnic group.
Multivariable analysis
In the participant-level data set, we used multivariable logistic 
regression models to examine whether accounting for ethnic 
and gender differences in sexual mixing and partnership type 
explained ethnic variations in STI diagnoses. First, we adjusted 
for participant’s age and partner numbers (past 3 months), as 
potential confounders.25 Then, we adjusted additionally for 
partnership and mixing using binary variables derived from 
partnership-level data (on the most recent ≤3 partners, within 
the past 3 months): any committed partners, any uncommitted 
regular partners, any casual partners, any age-mixing and any 
ethnic-mixing.
rEsulTs
Variations in sociodemographic characteristics and sexual 
behaviours
Men of BC and WBI ethnicities had a median age of 27 
years (table 1). BC men attendees were less likely than WBI 
men attendees to be educated beyond General Certificate of 
Secondary Education (GCSE) equivalent, or to be employed. 
We observed ethnic differences in men’s current partnership(s) 
status, for example, 7.4% of BC men reported both committed 
and casual partnerships, while 2.6% of WBI men reported this. 
Smaller proportions of BC men than WBI men reported: only 
committed partnership(s) (33.5% and 38.6%, respectively) 
and no current partnerships (17.6% and 20.1%, respectively). 
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Table 1 Variations in the prevalence of reported number and types of sexual partners, by ethnic group and gender
Men
P for ethnic 
difference 
among men
Women
P for ethnic 
difference 
among women
P for gender differences
black 
Caribbean
White british/
Irish
black 
Caribbean
White british/
Irish
Among bC 
attendees
Among WbI 
attendees
Denominator (participants)* 182 426 390 792
sociodemographics
Age (median, IQR) 27 (22–33) 27 (24–31) 26 (22–31) 25 (21–30)
  15–19 11.0% 4.9% 0.098 12.8% 10.1% 0.327 0.318 0.009
  20–24 25.8% 23.9% 32.8% 36.9%
  25–34 42.3% 54.2% 37.4% 40.5%
  35–44 11.0% 12.0% 10.3% 8.3%
  45+ 9.9% 4.9% 6.7% 4.2%
Education above GCSEs, or equivalent† 65.9% 82.2% 0.010 78.8% 84.8% 0.015 0.001 0.081
In employment 71.7% 84.0% 0.004 71.1% 71.3% 0.946 0.850 0.001
Current partnership(s) status 0.044 0.167 <0.001 0.009
  Committed sexual partnership(s) only 33.5% 38.6% 52.3% 50.1%
  Casual sexual partnership(s) only 41.5% 38.6% 31.1% 28.9%
  Both committed and casual sexual partnerships 7.4% 2.6% 1.8% 1.8%
  No current sexual partnership 17.6% 20.1% 14.8% 19.2%
sexual partners, past year
Partners, n 0.160 0.002 <0.001 <0.001
  1 16.1% 25.4% 51.0% 42.3%
  2 23.0% 15.9% 24.2% 19.3%
  3–4 23.6% 26.1% 17.6% 23.0%
  5–9 24.7% 21.2% 6.1% 12.6%
  10+ 12.6% 11.5% 1.1% 2.8%
New partners, n 0.053 <0.001 <0.001 <0.001
  0 8.9% 3.2% 14.6% 4.8%
  1 34.9% 36.7% 64.9% 53.7%
  2+ 56.2% 60.1% 20.5% 41.5%
Overlapping (concurrent) partnerships,‡ among those 
reporting two or more partners in the past year
0.023 0.176 <0.001 <0.001
Denominator (participants)§ 145 310 192 453
  No 33.1% 43.5% 55.2% 58.7%
  Yes 57.2% 50.6% 41.7% 39.7%
  Don't remember 9.7% 5.8% 3.1% 1.5%
sexual partners, past 3 months, n 0.029 0.039 <0.001 <0.001
  0 7.3% 8.8% 11.3% 6.9%
  1 32.6% 43.4% 66.5% 63.6%
  2 28.1% 23.6% 15.0% 17.8%
  3 15.2% 12.9% 4.0% 5.5%
  4+ 16.9% 11.2% 3.2% 6.3%
*Denominators: participants (SHC attendees) identifying as male, and who reported only female partners in the past year, and participants identifying as female who reported only male partners in the past year. For 
categorical outcome variables, Pearson χ2 tests were used to calculate p values.
†GCSE: General Certificate of Secondary Education, exams typically taken by age 16 in England.
‡From a direct question about overlapping partnerships.
§Among participants reporting two or more sexual partners within the past year.
BC, Black Caribbean; SHC, sexual health clinic; WBI, White British/Irish.
Despite reporting similar numbers of partners within the 
previous year, BC men were more likely than WBI men to report 
higher partner numbers within the previous 3 months. Among 
attendees reporting more than one partner (past year), BC men 
were more likely than WBI men to report concurrency (57.2% 
and 50.6%, respectively).
BC and WBI women were similar in age (medians: 26 and 25 
years, respectively). Fewer BC women than WBI women were 
educated beyond GCSE equivalent, but they were equally likely 
to be employed. No ethnic differences were observed in women’s 
current partnership status: over half reported only committed 
partnership(s); under a third reported only casual partnership(s); 
and less than 2% both committed and casual partnerships. BC 
women reported fewer sexual partners than WBI women, for 
example, 51.0% of BC women reported just one partner in the 
past year compared with 42.3% of WBI women; 7.2% of BC 
women reported ≥5 partners in this time frame, compared with 
15.4% of WBI women. BC women also reported fewer new 
partners, and were three times as likely to report no new part-
ners (14.6%; WBI women: 4.8%). Among women reporting 2+ 
partners (past year), around 40% reported concurrency, with no 
ethnic difference.
We now consider gender differences, focusing on BC attendees 
(the population of interest). BC men and women were similar 
in age, and while BC women were more likely to be educated 
beyond GCSEs, they were equally likely to be employed. BC 
women were more likely than BC men to report only current 
committed partnership(s) (52.3% vs 33.5%), and less likely to 
report only current casual partnership(s) (31.1% vs 41.5%). In 
the past year, BC women reported fewer partners, and fewer new 
partners, than BC men (eg, 51.0% of BC women, but 16.1% of 
BC men, reported only one partner). Among those reporting 2+ 
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partners (past year), BC women were less likely than BC men to 
report concurrency (41.7% vs 57.2%).
Most recent opposite-sex partnerships
We now present the analyses (table 2) of the partnership-level 
data set.
At most recent sex, BC and WBI men’s reported partnerships 
were equally likely, at around one-quarter, to be committed, 
however 35.4% of BC men’s partnerships were uncommitted 
regular, compared with 20.7% of WBI men’s partnerships. 
Casual partnerships comprised 38.5% of BC men’s partnerships, 
but 53.1% of WBI men’s partnerships. Despite these differ-
ences, we observed no ethnic differences in partnership dura-
tion to date (estimated from dates of first and most recent sex): 
around 35% of men’s partnerships had lasted under 4 weeks, 
close to 40% had lasted 1–6 months, and around one-quarter 
were longer still. We also observed no ethnic differences in dura-
tions of different partnership types (unsurprisingly, committed 
partnerships tended to be longest, and casual partnerships 
shortest). A higher proportion of BC men’s casual partnerships 
were expected to be ongoing, compared with WBI men’s casual 
partnerships (58.3% vs 46.2%) with no ethnic difference in this 
expectation among other partnership types. Reported non-use of 
condoms at last sex (around 60%) was similar between BC and 
WBI men’s partnerships. Men’s partners were most commonly 
met through social venues (approximately 30%), one-quarter 
were met through education or employment and around 17% 
online, with no ethnic differences.
Compared with WBI women’s partnerships, BC women’s 
reported partnership type at most recent sex was more often 
committed (49.0% vs 42.8%) or uncommitted regular (32.3% 
vs 26.2%), and less commonly casual (18.7% vs 31.0%). Less 
than one-quarter of BC and WBI women’s partnerships had an 
estimated duration of less than 4 weeks, but almost half (47.8%) 
of BC women’s partnerships had lasted longer than 6 months, 
compared with 36.2% of WBI women’s partnerships. As with 
men’s partnerships, BC women’s casual partnerships were 
more likely than those of WBI women to be ongoing (69.1% vs 
60.5%), with no ethnic differences for other partnership types. 
Non-use of condoms at last sex was reported in over two-thirds 
of women’s partnerships, with no ethnic difference. We observed 
differences in where women’s partners were met, for example, 
BC women’s partners were most commonly met through friends/
family (30.0%), compared with 23.7% of WBI women’s part-
ners; 12.2% of BC women’s partners were met online, compared 
with 19.1% of WBI women’s partners.
Compared with BC men’s partnerships, BC women’s partner-
ships were more often committed and less often casual, tended 
to be longer and were more likely expected to be ongoing. No 
statistically significant gender differences were observed in 
condom use at last sex, nor in where BC men’s and women’s 
partners were met.
Age/ethnic-mixing in most recent opposite-sex partnerships
BC men were typically a few years older than their partners 
(table 3). The majority of their partnerships involved ethnic-
mixing (67.3%), and among committed partnerships, over a 
third involved age-mixing (35.9%). Ethnic-mixing (35.1%) and 
age-mixing (23.1%) were considerably less common in WBI 
men’s partnerships.
BC women were typically a few years younger than their part-
ners, and WBI women slightly closer in age. Almost one-third 
of BC women’s partnerships involved age-mixing (31.6%), and 
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over one-third involved ethnic-mixing (39.6%). By comparison, 
WBI women’s partnerships less commonly involved ethnic-
mixing (25.5%), but ethnic-mixing was similarly common, 
except in casual partnerships in which ethnic-mixing was more 
common among BC women’s than WBI women’s partnerships 
(58.5% vs 37.5%).
No gender differences were observed in the proportions of 
partnerships involving age-mixing. BC men’s partners were 
more likely than BC women’s partners to be of non-BC ethnicity.
The role of sexual mixing and partnership type in explaining 
ethnic and gender differences in acute sTI diagnosis
Relative to WBI men, BC men had elevated odds of diagnosis 
with a bacterial STI/trichomoniasis around the time of survey 
completion in both the crude and adjusted analyses (OR range: 
1.36–1.53), but the 95% CIs all overlap one, meaning that these 
may also indicate lower odds or no difference between the ethnic 
groups (table 4). Contrastingly, acute STIs were more common 
among BC women than WBI women (16.0% vs 7.7%, OR: 2.29, 
95% CI 1.23 to 4.27). In both ethnic groups, men were more 
likely than women to have acute STI. Effect sizes hardly changed 
after adjusting for age and numbers of recent partners (potential 
confounders), or after additionally adjusting for sexual mixing 
variables and recent partnership type(s).
dIsCussIOn
Main findings
In this large study of behaviourally-heterosexual people attending 
SHCs across England, we found ethnic differences in partnership 
types. Compared with those of WBI attendees, BC attendees’ 
partnerships were more commonly ‘uncommitted regular’, less 
commonly ‘casual’ and were more likely to involve age/ethnic-
mixing. We also found gender differences by partnership type, 
with BC women’s partnerships more often committed than BC 
men’s. Taking account of ethnic differences in partnership char-
acteristics did not explain the greater likelihood of acute STI 
observed among women of BC ethnicity in our study. Despite 
our attempts to go beyond the individual-level perspective, we 
found little evidence that partnership characteristics explain the 
differences in STI diagnosis in the population.
strengths and weaknesses of the study
Our descriptive data on SHC attendees of BC ethnicity (who 
are at elevated STI risk)24 25 use more detailed measures than 
currently available from routine STI surveillance. By purposively 
selecting clinics, we attained a large sample of this epidemio-
logically important population, compared with clinic surveys 
targeting Black/BC attendees.24 31 Nonetheless, statistical power 
issues led us to adjust only for age and partner numbers (known 
confounders),25 alongside partnership-level and mixing variables 
(this paper’s focus), and may have limited our ability to detect 
differences by partnership type. Ethnic differences in employ-
ment (men only) and education perhaps indicate that these vari-
ables, and deprivation, could be influential, but large differences 
in STI diagnosis rates have been shown to remain after adjusting 
for deprivation.9 Use of statistical significance to inform variable 
inclusion may have excluded important factors for which we had 
data, aside from factors for which we did not.
Our findings are somewhat more difficult to interpret than 
those of nationally representative surveys,23 25 because ethnic and 
gender differences may be diluted among the high-risk popula-
tion of SHC attendees.25 26 However, we used a clinic-verified 
outcome, in conjunction with detailed patient-reported data. 
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Key messages
 ► We investigated whether partnership and sexual mixing 
characteristics could explain ethnic inequalities in STI, 
focusing on people of Black Caribbean ethnicity attending 
sexual health clinics.
 ► We found people of Black Caribbean ethnicity differed in 
their reporting of sexual mixing and partnerships, compared 
with White British/Irish clinic attendees, but these differences 
did not explain differences in acute STI diagnoses.
 ► Further studies are needed which investigate the sexual 
networks of populations at elevated risk of STIs, in order to 
inform appropriate interventions.
Response and linkage rates were relatively high for a clinic 
survey (see online supplementary figure 1).28 Unlike many 
SHC surveys, we captured data on attendees’ three most recent 
partnerships, of relevance to acute STI and minimising recall 
bias. However, participants’ reports of their partners’ ages and 
ethnicities may be unreliable, especially for casual partners. 
Our measure of condom use at most recent sex is an indicator 
of capacity for risk reduction, but may poorly reflect STI risk 
because individuals may not use condoms regularly, or at all, 
with their steady partners.32 Furthermore, interethnic differ-
ences in condom use could contribute to observed differences in 
acute STI. We used standard ethnicity categories,13 but these may 
conceal considerable within-group heterogeneity, and our defi-
nition of ethnic-mixing may not match public understandings of 
‘mixed-race’/‘interracial’ partnerships.
Our qualitative research33 informed the need for an ‘uncom-
mitted regular’ partnership category, enabling us to transcend 
the regular/casual dichotomy. Participants’ selection of prede-
fined labels to describe partnership type(s) was likely influ-
enced by sociocultural and gender norms that may vary within 
our sample,16 34 although social desirability effects were likely 
minimised by the online survey mode.28 We could not explore 
participants’ partners’ perceptions of partnerships, nor partners’ 
sexual behaviour, which could have helped in understanding 
partnerships’ STI transmission risk.
discussion of findings in relation to other studies
Our study among SHC attendees observed a greater likelihood 
of acute STI diagnosis among BC women compared with WBI 
women, and while the same pattern was observed among men, 
it did not reach statistical significance. Men’s attendances may 
be more likely prompted by symptoms predictive of an STI, as 
men in both ethnic groups were more commonly diagnosed than 
women. This pattern mirrors self-reported STI diagnosis data 
from the general population in Britain3 and other UK studies 
among SHC attendees (eg, Coyle et al31) despite methodological 
differences in ethnicity categories, population, time frame and 
STIs studied.9 Ethnic differences in attendees’ reported (hetero)
sexual risk behaviours and partnership characteristics were not 
patterned as would be expected given disproportionately high 
STI diagnosis rates in the BC population9 35 particularly among 
the BC women in this study. Other studies have also found 
mismatches between behaviour and STI risk,36 37 and specifi-
cally that BC women report lower or similar levels of sexual 
risk behaviour, and BC men have similar or higher reported risk 
behaviours than other ethnic groups, but both BC men and BC 
women have higher levels of diagnosed STI.31 This highlights 
the likely influence of partnership and network characteristics in 
STI acquisition risk.37 38 Although our study goes beyond other 
descriptive studies by examining ethnic differences in partner-
ship characteristics in greater detail, it is perhaps unsurprising 
that our cross-sectional study does not ‘explain’ findings that 
result from non-linear transmission dynamics, because such 
complex relationships may be oversimplified by linear statis-
tical models. With these non-linear dynamics, the effects of 
small differences in behaviour, especially in small populations, 
may be amplified.39 40 However, mathematical modelling studies 
which dynamically model the spread of infection through sexual 
networks may reconcile these findings.21 41
In partnership-level analyses, we found higher ethnic-mixing 
than is reported in the general population,18 which varied by 
attendees’ ethnic group and partnership type. This may reflect 
the higher prevalence of uncommitted/casual partnerships (which 
are more commonly disassortative) among SHC attendees, and 
recruitment from clinics serving ethnically diverse populations. 
We confirmed others’ findings that uncommitted regular part-
nerships and concurrency (for men) are relatively common in the 
BC population,14 15 33 but these were prevalent throughout our 
SHC attending sample.
In a separate analysis of BBEST data (conducted among partic-
ipants of all sexualities), we found few ethnic differences in 
reasons for SHC attendance, for instance, there were no statisti-
cally significant ethnic differences in the proportions of men and 
(separately) women reporting attending because of experiencing 
symptoms, or because they wanted an asymptomatic check-up.42 
Compared with their WBI counterparts, BC women’s attendance 
was more commonly related to recent bacterial STI diagnoses, 
and BC men’s to their partners’ symptoms or STI diagnosis, 
which reflects differences in STI risk.
Meaning and implications
We found little evidence that partnership and mixing character-
istics explain ethnic differences in SHC attendees’ likelihood of 
STI diagnosis. However, this may reflect in part how we charac-
terised partnerships and does not necessarily mean that attempts 
to account for the partnership-level perspective are unwarranted. 
Rather, there is a need for more sophisticated measures—a chal-
lenge when data collection currently occurs at the individual 
level — ideally going beyond the individual (index) patient to 
take account of their partners’ behaviour and characteristics. 
Developing a deeper understanding of broader sexual network 
characteristics may help explain the greater STI risk in the BC 
population.37 As a first step, there is a need to better characterise 
‘high transmission networks’ for bacterial STIs and trichomoni-
asis within the BC population (ie, sexual networks among which 
infection transmission is higher than in the BC population as 
a whole). This could be done through sexual network analysis, 
and also by accounting for partnership type,36 especially if inter-
ventions developed to reduce STI transmission, prevalence and 
sexual health inequalities take a multilevel approach. Our study 
has begun this process. For example, we found that BC men’s 
sexual networks may tend to be more ‘open’, and BC women’s 
more ‘closed’, which could amplify BC women’s STI risk.
Our findings challenge individualised explanations of STI 
risk, particularly for BC women SHC attendees. Furthermore, 
clinicians interpreting sexual histories, and those designing and 
delivering health promotion interventions, should not assume 
that the sociosexual/partnership norms of the ethnic majority 
are universal. Our distinction within conventionally termed 
‘casual’ partnerships may be particularly important for prior-
itising partner notification, as many ‘uncommitted regular’ 
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partnerships are likely ongoing, with implications for reinfection 
if such partners are untreated.
unanswered questions and future research
Sexual network studies, informed by qualitative and ethno-
graphic work and more refined partnership-type studies, could 
inform the characterisation of high transmission networks for 
bacterial STIs and trichomoniasis in the BC population. Ethnic 
differences in (hetero)sexual practices, and how these may differ 
by partnership type, require further exploration.
handling editor Katy M e turner
Acknowledgements the authors thank all the study participants and staff of 
SHcs involved in this study. the authors acknowledge the members of the national 
institute of Health research Health Protection research Unit (niHr HPrU) in Blood 
Borne and Sexually transmitted infections Steering committee: caroline Sabin 
(Director), anthony nardone (PHe lead), catherine Mercer, gwenda Hughes, greta 
rait, Jackie cassell, William rosenberg, tim rhodes, Kholoud Porter, Sema Mandal 
and Samreen ijaz, and the members of theme a of the niHr HPrU in Blood Borne 
and Sexually transmitted infections Steering committee: catherine Mercer, gwenda 
Hughes, Hamish Mohammed, Jackie cassell, Fiona Burns, Makeda gerressu, 
Jonathan elford, David Phillips, gary Brook, nicola low, anthony nardone, Sarika 
Desai, adamma aghaizu, alison rodgers and Paul crook.
Contributors cHM and gH secured funding for the national institute for Health 
research for the Health research Health Protection research Unit (niHr HPrU) 
in Blood Borne and Sexually transmitted infections at University college london 
in partnership with Public Health england (PHe), in collaboration with london 
School of Hygiene and tropical Medicine. SW and PB set up the study and oversaw 
the implementation of the patient survey in gUM clinics, and SW secured ethical 
approval and r&D permissions, managed by gH and cHM. PB linked the patient 
survey data to gUMcaD. crHa wrote the first draft of the paper, and performed 
the final data analysis, with the statistical expertise of SF and cHM. Mg, crHa, SW, 
gH and cHM advised upon the paper’s scope and the comparisons presented. all 
authors contributed to the drafting of the paper and approved the final version.
Funding the niHr Health Protection research Units (HPrU) funding programme 
funded the niHr HPrU in Blood Borne and Sexually transmitted infections, including 
this study.
disclaimer the views expressed are those of the authors and not necessarily those 
of the nHS, the niHr, the Department of Health or Public Health england.
Competing interests none declared.
Patient consent for publication not required.
Ethics approval ethical approval was received from South central–Oxford c 
research ethics committee, ref: 15/Sc/0223.
Provenance and peer review not commissioned; externally peer reviewed.
data availability statement the data that support the findings of this study 
are available from University college london (Ucl) but restrictions apply to the 
availability of these data, which were used under license for the current study, and 
so are not publicly available. Data are however available from the authors upon 
reasonable request and with permission of Public Health england.
Open access this is an open access article distributed in accordance with the 
creative commons attribution 4.0 Unported (cc BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https:// creativecommons. org/ 
licenses/ by/ 4. 0/.
REfEREncEs
 1 Fenton Ka, Mercer cH, McManus S, et al. ethnic variations in sexual behaviour in 
great britain and risk of sexually transmitted infections: a probability survey. Lancet 
2005;365:1246–55.
 2 Hughes g, Field n. the epidemiology of sexually transmitted infections in the UK: 
impact of behavior, services and interventions. Future Microbiol 2015;10:35–51.
 3 Wayal S, Hughes g, Sonnenberg P, et al. ethnic variations in sexual behaviours and 
sexual health markers: findings from the third British national survey of sexual 
attitudes and lifestyles (natsal-3). Lancet Public Health 2017;2:e458–72.
 4 Bloodborne viral and sexually transmissible infections in Aboriginal and Torres Strait 
Islander people. Annual surveillance report 2018. Sydney, australia: Kirby institute for 
infection and immunity in society, University of new South Wales, 2018
 5 cDc. Sexually Transmitted Disease Surveillance 2017 (section on 'STDs in Racial 
and Ethnic Minorities'. atlanta, USa: centers for Disease control and Prevention. 
Department of Health and Human Services, 2018.
 6 low n, Sterne Ja, Barlow D. inequalities in rates of gonorrhoea and chlamydia 
between black ethnic groups in South east london: cross sectional study. Sex Transm 
Infect 2001;77:15–20.
 7 Hughes g, andrews n, catchpole M, et al. investigation of the increased incidence 
of gonorrhoea diagnosed in genitourinary medicine clinics in england, 1994-6. Sex 
Transm Infect 2000;76:18–24.
 8 evans B, Bond r, Macrae K. rates of gonorrhoea and chlamydia in black ethnic 
groups. Sex Transm Infect 2001;77:390–1.
 9 Furegato M, chen Y, Mohammed H, et al. examining the role of socioeconomic 
deprivation in ethnic differences in sexually transmitted infection diagnosis rates in 
england: evidence from surveillance data. Epidemiol Infect 2016;144:3253–62.
 10 Mitchell HD, lewis Da, Marsh K, et al. Distribution and risk factors of trichomonas 
vaginalis infection in england: an epidemiological study using electronic health 
records from sexually transmitted infection clinics, 2009-2011. Epidemiol Infect 
2014;142:1678–87.
 11 PHe. 2017 Data from the gUMcaD Sti surveillance system (unpublished) 2018.
 12 PHe. Sexually transmitted infections and chlamydia screening in england, 2017. 
in: Health protection report, public health England. 12. PHe publications gateway 
number: 2018138, 2018.
 13 OnS. ethnicity facts and figures: British population: population of england and Wales, 
2018. available: https://www. ethnicity- facts- figures. service. gov. uk/ british- population/ 
national- and- regional- populations/ population- of- england- and- wales/ latest; http://
www. webcitation. org/ 74h1gzWaZ [accessed 15 Dec 2018].
 14 connell P, McKevitt c, low n. investigating ethnic differences in sexual health: focus 
groups with young people. Sex Transm Infect 2004;80:300–5.
 15 gerressu M, elam g, Shain r, et al. Sexually transmitted infection risk exposure 
among black and minority ethnic youth in northwest london: findings from a study 
translating a sexually transmitted infection risk-reduction intervention to the UK 
setting. Sex Transm Infect 2009;85:283–9.
 16 Mercer cH, Jones Kg, Johnson aM, et al. How can we objectively categorise 
partnership type? a novel classification of population survey data to inform 
epidemiological research and clinical practice. Sex Transm Infect 2017;93:129–36.
 17 Prah P, copas aJ, Mercer cH, et al. Patterns of sexual mixing with respect to social, 
health and sexual characteristics among heterosexual couples in england: analyses of 
probability sample survey data. Epidemiol Infect 2015;143:1500–10.
 18 geary rS, copas aJ, Sonnenberg P, et al. Sexual mixing in opposite-sex partnerships 
in Britain and its implications for Sti risk: findings from the third national survey of 
sexual attitudes and lifestyles (natsal-3). Int J Epidemiol. in Press 2018.
 19 Mercer cH, copas aJ, Sonnenberg P, et al. Who has sex with whom? characteristics 
of heterosexual partnerships reported in a national probability survey and implications 
for Sti risk. Int J Epidemiol 2009;38:206–14.
 20 Mercer cH, Wellings K, Macdowall W, et al. First sexual partnerships-age differences 
and their significance: empirical evidence from the 2000 British national survey of 
sexual attitudes and lifestyles (’natsal 2000’). J Adolesc Health 2006;39:87–95.
 21 turner KMe, garnett gP, ghani ac, et al. investigating ethnic inequalities in the 
incidence of sexually transmitted infections: mathematical modelling study. Sex 
Transm Infect 2004;80:379–85.
 22 Beck ec, Birkett M, armbruster B, et al. a data-driven simulation of HiV spread among 
young men who have sex with men: role of age and race mixing and Stis. J Acquir 
Immune Defic Syndr 2015;70:186–94.
 23 Mercer cH, tanton c, Prah P, et al. changes in sexual attitudes and lifestyles in Britain 
through the life course and over time: findings from the national surveys of sexual 
attitudes and lifestyles (natsal). Lancet 2013;382:1781–94.
 24 gerver SM, easterbrook PJ, anderson M, et al. Sexual risk behaviours and sexual 
health outcomes among heterosexual black caribbeans: comparing sexually 
transmitted infection clinic attendees and national probability survey respondents. Int 
J STD AIDS 2011;22:85–90.
 25 Sonnenberg P, clifton S, Beddows S, et al. Prevalence, risk factors, and uptake of 
interventions for sexually transmitted infections in Britain: findings from the national 
surveys of sexual attitudes and lifestyles (natsal). Lancet 2013;382:1795–806.
 26 tanton c, geary rS, clifton S, et al. Sexual health clinic attendance and non-
attendance in Britain: findings from the third national survey of sexual attitudes and 
lifestyles (natsal-3). Sex Transm Infect 2018;94:268–76.
 27 Simon W, gagnon JH. Sexual scripts: origins, influences and change. Qualitative 
Sociology 2003;26:491–7.
 28 Wayal S, reid D, Blomquist PB, et al. the acceptability and feasibility of implementing 
a Bio-Behavioral enhanced surveillance tool for sexually transmitted infections in 
england: mixed-methods study. JMIR Public Health Surveill 2018;4:e52.
 29 UnaiDS. Unaids terminology guidelines. geneva, Switzerland: UnaiDS, 2015.
 30 Bottomley c, Kirby MJ, lindsay SW, et al. can the buck always be passed to the 
highest level of clustering? BMC Med Res Methodol 2016;16:29.
 31 coyle rM, Miltz ar, lampe Fc, et al. ethnicity and sexual risk in heterosexual people 
attending sexual health clinics in england: a cross-sectional, self-administered 
questionnaire study. Sex Transm Infect 2018;94:384-391.
 32 anderson Je, Wilson r, Doll l, et al. condom use and HiV risk behaviors among U.S. 
adults: data from a national survey. Fam Plann Perspect 1999;31:24–8.
 33 Wayal S, gerressu M, Weatherburn P, et al. a qualitative study of attitudes towards, 
typologies, and drivers of concurrent partnerships among people of black caribbean 
copyright.
 o
n
 August 23, 2019 at UCL Library Services. Protected by
http://sti.bmj.com/
Sex Transm
 Infect: first published as 10.1136/sextrans-2018-053739 on 17 August 2019. Downloaded from
 
10 Aicken CRH, et al. Sex Transm Infect 2019;0:1–10. doi:10.1136/sextrans-2018-053739
Epidemiology
ethnicity in england and their implications for Sti prevention. BMC Public Health (in 
press).
 34 Pothoulaki M, Vojt g, Mapp F, et al. P203 the ’lexicon of love’: understanding 
types of relationships as primary contexts of Sti transmission. Sex Transm Infect 
2017;93:a82–3.
 35 PHe. Sexually transmitted infections and chlamydia screening in england, 2016. 
Health Protection Report, Public Health England 2017;11.
 36 Jolly aM, Muth SQ, Wylie Jl, et al. Sexual networks and sexually transmitted 
infections: a tale of two cities. J Urban Health 2001;78:433–45.
 37 laumann eO, Youm Y. racial/ethnic group differences in the prevalence of sexually 
transmitted diseases in the United States: a network explanation. Sex Transm Dis 
1999;26:250–61.
 38 Pflieger Jc, cook ec, niccolai lM, et al. racial/ethnic differences in patterns of sexual 
risk behavior and rates of sexually transmitted infections among female young adults. 
Am J Public Health 2013;103:903–9.
 39 grassly nc, Fraser c, garnett gP. Host immunity and synchronized epidemics of 
syphilis across the United States. Nature 2005;433:417–21.
 40 Pinkerton SD, chesson HW, crosby ra, et al. linearity and nonlinearity in HiV/Sti 
transmission: implications for the evaluation of sexual risk reduction interventions. 
Eval Rev 2011;35:550–65.
 41 tuite ar, rönn MM, Wolf ee, et al. estimated impact of screening on gonorrhea 
epidemiology in the United States: insights from a mathematical model. Sex Transm 
Dis 2018;45:713–22.
 42 aicken c, Wayal S, Blomquist P, et al. Pathways to, and use of, sexual healthcare 
among black caribbean sexual health clinic attendees in england: evidence from bio-
behavioural surveys. BMC Health Serv Res (in press).
copyright.
 o
n
 August 23, 2019 at UCL Library Services. Protected by
http://sti.bmj.com/
Sex Transm
 Infect: first published as 10.1136/sextrans-2018-053739 on 17 August 2019. Downloaded from
 
